Purpose Poor mental health is associated with teen dating violence (TDV), but whether there are specific types of psychiatric disorders that could be targeted with intervention to reduce TDV remains unknown. Methods Multivariable logistic regression models were used to assess the associations of psychiatric disorders that emerged prior to dating initiation with subsequent physical dating violence in a nationally representative sample from the National Comorbidity Survey Replication, adjusting statistically for adverse childhood experiences.
Introduction
Teen dating violence (TDV) is a significant public health concern as an estimated 20-33 % [1-3] of adolescents experience physical or sexual abuse at the hands of a romantic partner, while 15-40 % of adolescents report perpetrating such abusive behavior [4, 5] . Numerous cross-sectional and longitudinal studies have found that exposure to TDV is associated with poor mental health outcomes in adolescence and young adulthood, including depression, post-traumatic stress disorder and suicidality [1, 4, [6] [7] [8] [9] [10] . Fewer studies have assessed the opposite possibility, specifically whether mental health disorders in childhood and adolescence, prior to when adolescents begin dating, are associated with subsequent violence in romantic or dating relationships. This small body of literature suggests that early onset psychiatric disorders may be often overlooked, potentially modifiable risk factors for subsequent TDV victimization and perpetration [11, 12] , though these studies do not take into account the degree to which other forms of childhood adversity, including physical and sexual abuse, confound the relationship between poor mental health and TDV in adolescence and young adulthood.
Several cross-sectional studies have indicated that substance use among adolescents is a particularly important correlate of TDV, though because of their study design and lifetime assessment of key variables, these studies cannot assess the relative timing of substance use and TDV victimization or perpetration [1, 13] . One recent longitudinal study found that any lifetime substance use at baseline predicted TDV 1 year later [14] , though this study does not account for important confounders, including adverse childhood experiences (ACE) such as child maltreatment [15, 16] . Research has hypothesized that ACE may result in emotional dysregulation in adolescence, poor relationship skills, and subsequent TDV or, alternatively, be an important marker of social vulnerability placing adolescents at greater risk for substance use and TDV [17] . Accounting for ACE while assessing the relationship between substance use, other psychiatric disorders, and subsequent TDV would provide critical guidance for targeted TDV prevention efforts for youth receiving mental health or substance abuse treatment. Finally, literature on the associations of substance use and TDV are lacking as much of the literature focuses on the role of any substance use [13] or age at first use [18] as predictors of TDV, with less known about substance abuse and dependence among this population.
While psychiatric disorders tend to co-occur, the types or clusters of disorders that may account for the relationship between poor mental health and TDV have not been examined. Differences in these associations for adolescent males and females are also critical to identify as they may represent different mechanisms that result in increased risk for TDV, with implications for designing targeted intervention strategies for adolescents. The goal of this study was to examine the predictive associations of psychiatric disorders including co-occurrence of such disorders on physical violence victimization and perpetration in adolescent dating relationships while accounting for ACE, to inform TDV prevention interventions. The current study uses a large, nationally representative sample from the United States which includes assessment of clinical criteria for a broad range of psychiatric disorders, childhood adversities and experiences of physical violence in dating relationships.
Methods Data
The National Comorbidity Survey Replication (NCS-R) is based on a nationally representative, multi-stage clustered area probability sample of English-speaking respondents ages 18 and older living in the 48 contiguous United States [19] . Funded by the National Institute of Mental Health, the NCS-R study's original aims were to expand assessment for mental health disorders in the literature using rigorous methodologies and DSM-IV criteria, and understand trends in the prevalence and correlates of mental disorders over time [20] . The two-part survey was administered via onetime face-to-face interviews between February 2001 and April 2003. Part I, completed by 9282 respondents, focused on diagnostic assessments of primary psychiatric disorders. Part II, completed by a sub-sample of 5692 participants selected with known probabilities, assessed additional psychiatric disorders, risk factors, and outcomes. Recruitment and consent procedures were approved by Human Subjects Committees at Harvard Medical School and the University of Michigan. Secondary data analyses were approved by the University of Pittsburgh.
Measures

Physical dating violence perpetration and victimization
Respondents were asked about dating relationships prior to age 21, defined as romantic relationships involving at least one date, with or without sexual activity. Those with histories of dating relationships indicated the age at which they started dating. Physical dating violence was assessed via items from the Conflict Tactics Scale [21] . Specifically, participants were asked whether they had ever experienced or ever perpetrated moderate (pushed, grabbed, shoved, threw something, slapped or hit) or severe (kicked, bit, hit with a fist, beat up, choked, burned or scalded, or threatened with a knife or gun) physical violence in a dating relationship. We conducted parallel analyses of three outcomes: victimization, perpetration and either victimization or perpetration.
Psychiatric diagnoses
Psychiatric diagnoses were made using the World Health Organization's Composite International Diagnostic Interview (WMH-CIDI) [20] , a lay-administered structured instrument that generates diagnoses based on ICD-10 [22] and DSM-IV [23] criteria. The disorders considered here include major depressive disorder, dysthymia, bipolar disorder, generalized anxiety disorder, specific phobia, social phobia, panic disorder, attention deficit hyperactivity disorder (ADHD), intermittent explosive disorder, conduct disorder, oppositional defiant disorder, and alcohol and drug abuse and dependence. Disorders were also grouped into broader classes of internalizing and externalizing disorders, based on evidence from factor analysis and latent variable modeling of patterns of comorbidity that these groups share common etiologies [24] [25] [26] . As described elsewhere [20] , the WMH-CIDI has shown to be valid and reliable for mood, anxiety and substance use disorders. Diagnoses of impulse control disorders have not yet been validated. Information on age of onset for each disorder was obtained by asking respondents if they remembered the exact age at which they first experienced symptoms. Those who did not remember an exact age were probed for lower and upper bounds using life course milestones (e.g., was it before you turned 18?) [27, 28] . These procedures have shown in experimental studies to produce plausible age of onset distributions in retrospective reports [29] . This information was used to identify those disorders which began prior to the respondents' age at first date.
Childhood adversities
Based on previous research that ACE are associated both with self-reported early onset psychiatric disorders recalled from childhood [16] and exposure to or perpetration of TDV [15] , statistical controls for 12 ACE were included in all models. These included physical abuse by a caregiver, sexual assault or rape, childhood neglect, parental death, parental divorce, loss of contact with parents, family economic adversity, parental mental illness, parental substance abuse, criminality, domestic violence, and respondent serious physical illness. Items were derived from the Conflict Tactics Scale, a five-item scale about neglect and maltreatment by adult caregivers during childhood, and the Family History Research Diagnostic Criteria [21, 30, 31] .
Additional covariates
All models controlled for sociodemographic characteristics including respondent age, sex, race/ethnicity (Hispanic, Non-Hispanic Black, Non-Hispanic White, Non-Hispanic Other), and parental education. Parental education was chosen instead of respondent education because the current study was interested in respondent experiences that occurred during adolescence, before age 21. Models additionally controlled for age at first date because participants who began dating earlier had a longer period of potential exposure to the outcome, physical dating violence.
Analysis
Analyses were restricted to the sub-sample of participants who completed Part II of the interview, were age 21 or older at the time of the interview, had dated before age 21, and had complete data on dating violence variables (n = 5112). Participants were considered positive for a psychiatric diagnosis if they indicated an onset of the disorder before the age of their first dating relationship. Logistic regression models were constructed to assess the relationship between psychiatric disorders and TDV between their age at first data and age 21, controlling for demographic characteristics, age at first date, and the number of childhood adversities that participants experienced. The relationship between psychiatric disorders and subsequent violence perpetration or victimization are presented as adjusted odds ratios (ORs), with confidence intervals and statistical tests calculated using the Taylorseries linearization method as implemented in the SUDAAN software package to account for the complex sampling strategy [32] . Significance was assessed via an alpha of 0.05.
Alternative models for the joint association of psychiatric disorders and any dating violence were compared using statistical indices of model fit [Akaike and Bayesian Information Criteria (AIC/BIC)]. Specifically, we compared models with all 13 psychiatric disorders entered simultaneously as 'main effects', models with counts of disorders by disorder class, and models with both type of disorder and number of disorders as used by Green and colleagues in their study of co-occurring childhood adversities [16] . All models included statistical controls for demographic characteristics, age at first date and ACE. Finally, to draw out the clinical implications of these findings we examined variation in any physical dating violence involvement across five exhaustive and mutually exclusive clinical profiles, defined to reflect the most clinically significant distinctions among pediatric psychiatric patients as well as likely differences in the settings in which children and adolescents are treated, e.g., schools, pediatrician's offices, mental health clinics, and substance use treatment centers.
Results
Prevalence of physical violence in dating relationships and psychiatric disorders
In this sample, 13.9 % reported physical violence victimization and 8.1 % reported violence perpetration against a dating partner within a dating relationship before age 21. Females were more likely than males to report either violence victimization or perpetration (p \ 0.01), as were younger participants compared to older participants (p \ 0.01). African American and Hispanic participants were more likely than white participants to report violence victimization or perpetration (p \ 0.01). No statistically significant differences were noted across years of parental education (Table 1) .
Specific and social phobias were the most common internalizing disorders for both females (14.7 and 11.3 %, respectively) and males (8.3 and 9.4 %, respectively) prior to dating initiation. The most common externalizing disorders prior to dating among females were oppositional defiant disorder (4.0 %) and attention deficit hyperactivity disorder (3.6 %), while the most common externalizing disorders for males were intermittent explosive disorder (6.6 %) and conduct disorder (5.6 %) ( Table 2 ).
Early onset psychiatric disorders and subsequent involvement in physical dating violence
Associations between early onset psychiatric disorders and physical dating violence victimization were found for 7 of the 13 disorders with statistically significant odds ratios ranging from 1.38 (social phobia) to 3.80 (drug abuse). A similar pattern was noted for violence perpetration with eight statistically significant odds ratios ranging from 1.45 (specific phobia) to 3.41 (alcohol abuse) and any involvement in violence with seven statistically significant odds ratios ranging from 1.40 (social phobia) to 3.40 (drug abuse). For all three outcomes, diagnosis of at least one internalizing disorder was associated with elevated odds of violence involvement of 1.51-1.62, while diagnosis of at least one externalizing disorder was associated with elevated odds of violence involvement of 2.23-2.66. For every one internalizing disorder present, participants experienced a 22-25 % increase in the odds of violence involvement and for every one externalizing disorder present, participants experienced a 52-70 % increase in odds of physical dating violence (Table 3) .
Joint associations of psychiatric disorders with involvement in physical dating violence
The best fitting model included a count of internalizing disorders, a count of externalizing disorders and a statistical interaction between the count of externalizing disorders and sex (Table 3) . Each internalizing disorder was associated with a 14 % increase in the odds of violence (OR 1.14, 95 % CI 1.04, 1.25). Associations with any physical dating violence were stronger for externalizing disorders, and significantly stronger for females (OR 1.85, 95 % CI 1.55, 2.21) than for males (OR 1.28, 95 % CI 1.10, 1.49).
Clinical profiles of psychiatric disorders and risk for any physical dating violence Figure 1 shows the actual (unadjusted) prevalence of any physical dating violence in each of five groups, separately for men and women. These groups include: (1) no psychiatric disorder; (2) pure Internalizing: one or more internalizing disorders and no externalizing disorder; (3) ADHD: ADHD without a comorbid externalizing disorder; (4) disruptive behavior: at least one externalizing disorder other than ADHD and no substance use disorder; and (5) substance use disorder: any substance use disorder regardless of other comorbidity. Compared with the 'no disorder' category, the prevalence of violence is higher across all four clinical categories for both males and females. While the highest prevalence is among those with a substance use disorder, prevalence is also elevated relative to the 'no disorder' category among those with disruptive behavior disorders who do not have a substance use disorder and among those with ADHD who do not have a disruptive behavior disorder.
Discussion
This study extends research on the impact of psychiatric disorders on physical violence in teen dating relationships by examining the associations of multiple disorders in a nationally representative sample with statistical adjustment for ACE. Studies have well documented the mental health impacts of TDV, with adolescents and young adults who have been in abusive relationships significantly more likely to experience depression, suicidality, PTSD and engage in risky substance use compared to their counterparts who have not been exposed to TDV [1, 4, [6] [7] [8] [9] [10] , Several studies have assessed the opposite relationship, specifically that psychiatric disorders may be important risk factors for subsequent TDV [11, 12] , but have yet to address the complex patterns of comorbidity among disorders [33] . The broad assessment of psychiatric disorders in this study, which were present prior to when participants initiated dating, allowed us to examine whether their association with physical violence in dating relationships was similar for a single group of disorders compared to a variety of disorders. If associations of psychiatric disorders with such violence were found for a single disorder or group of closely related disorders, then it could be possible that there is single distinct pathway through which mental health affects risk. Our findings suggest that this is not the case. Specifically, the best fitting model included both internalizing and externalizing disorders, with higher numbers of co-occurring disorders of either type associated with incremental increases in the odds of TDV. Consistent with previous research, externalizing disorders were the strongest predictors of physical dating violence [11, 34] . This is also consistent with studies of youth with externalizing disorders who have elevated risk for violence in general, not only in their dating relationships [35, 36] . Given the degree of psychiatric comorbidity experienced by adolescents with externalizing disorders, substance use disorders in particular, violence prevention efforts with youth in treatment for substance use and other mental health concerns are warranted.
Our findings also indicate that associations between psychiatric disorders and TDV may differ by sex. While both males and females in our sample experienced elevated odds of TDV for every one externalizing disorder they Percentages are weighted. Prevalence of each disorder is shown for the whole sample. Prevalence of physical dating violence is shown for the sub-sample with the corresponding disorder were diagnosed with, the magnitude of the association was stronger for females than for males. This supports findings from a 2001 study that found girls who had destructive responses to anger and engaged in physical fighting with same-sex peers to be at risk for TDV, while the only related significant predictor for boys was using alcohol [4] . The evidence suggests that the social implications of externalizing behaviors are to some extent gender specific [37] . For example, research suggests that females with externalizing disorders, unlike males, are more likely to have relationships with older partners, which has been shown to increase risk for TDV victimization [38] [39] [40] .
Internalizing disorders were independently associated with physical dating violence after accounting for ACE and externalizing disorders but these associations were weaker than found with externalizing disorders. Social and specific phobia was associated with any violence in this sample, which may be related to maladaptive interpersonal relationships that are characteristic of individuals with those disorders [41] . In final adjusted models, the number of internalizing disorders remained a significant predictor with 1.11-1.16 adjusted odds of violence involvement for each additional internalizing disorder during adolescence. While the odds of violence were notably smaller for those with internalizing disorders, the population prevalence of these disorders was higher than all externalizing disorders, indicating that the number of dating violence cases as a result of internalizing disorders could be notable and warrants attention from prevention efforts. In contrast to the findings with externalizing disorders, no sex differences were noted. Also, contrary to other studies [12, 42] , associations between major depressive disorder and physical dating violence were not statistically significant in this sample, which is notable given the attention paid to depression as an indicator for adolescents at risk for TDV [43] . The model testing the association between major depressive disorder and TDV controlled for exposure to ACE and age at first date, which have not been assessed in previous studies. Moreover, we are limited to early onset major depressive disorder by design-this study assessed psychiatric disorders that emerged prior to initiation of dating-and major depressive disorder has a later onset than other psychiatric disorders, typically emerging in the late 20s [44] . The strength of our study is that we have all other internalizing disorders which are strong markers of psychiatric risk and tend to have an earlier onset than major depression.
The clinical implications of the model results are reflected in elevated prevalence of physical dating violence among all four clinical profiles relative to the no disorder group (Fig. 1) . These profiles are groups of individuals rather than groups of disorders and are defined to reflect the most clinically significant distinctions among pediatric psychiatric patients as well as likely differences in the settings in which children and adolescents are treated, e.g., schools, pediatrician's offices, mental health clinics, and substance use treatment centers. These findings have some key implications. First, the baseline level of risk for TDV among adolescents with no psychiatric disorders is still considerable, pointing to the importance of continuing violence prevention efforts with youth regardless of psychiatric diagnoses. Second, risk for violence is particularly high among adolescents with ADHD and are more prevalent among adolescents who only have internalizing disorders, relative to those with no disorder. Together, these findings suggest that clinical concern with TDV prevention interventions, including discussions with patients regarding safety in intimate relationships should not be focused only on youth known to be at elevated risk for violence (i.e., those with substance use or disruptive behaviors), but should be extended to a broader range of common psychiatric conditions than is generally recognized.
These findings should be interpreted in light of several limitations. First, this study involved a single interview and did not include longitudinal follow-up. Thus, the associations presented here should not be interpreted as causal. However, participants indicated the age at which symptoms presented, a method that has been used in previous work, with the current study focusing on psychiatric disorders that occurred prior to the age at which respondents started dating (i.e., before they were at risk for TDV). This provides evidence for the temporality of our predictors (psychiatric disorders) and outcome (physical dating violence). The current study did not assess the mental health impacts of TDV, though this is another important focus of inquiry as violence and mental health are likely linked throughout the life course. Psychiatric disorders, ACE and physical dating violence were measured retrospectively and therefore recall bias is a potential concern. However, psychiatric disorders were collected with a comprehensive battery of mental health measures and prevalence estimates found in the NCS-R are comparable to other nationally representative studies, with the exception of substance abuse disorders which are lower than national estimates [20, 44] . One potential limitation of the NCS-R's assessment of substance use disorders include respondents not being assessed for dependence if they do not endorse abuse symptoms, which would result in an underestimation of the prevalence of substance use disorders in this sample [45] . However, as has been found in previous literature, the prevelance of dependence among those without a single abuse symptom is low, and not likely to affect estimates in the current study [46] . Potential recall bias impacting ACE and TDV prevalence would likely result in the underestimation of these exposures and outcomes. It is also possible that older participants would be less likely to report childhood adversities and violence because of differential participation or early death [16, 47] . Social desirability bias is also possible due to the sensitive nature of relationship violence, which would result in an underreporting of violence victimization and perpetration. Another limitation is that this study measured physical violence in dating relationships to the exclusion of sexual violence and emotional abuse, which are common facets of TDV and experienced more frequently by females than males. A measure of TDV that includes sexual violence and emotional abuse in adolescent relationships would allow more comprehensive explication of the sex differences that we have begun to explore here. Finally, the overlap and unique risk factors for violence victimization and perpetration are difficult to disentangle in the present analyses due to the difficulty in capturing the larger relationship context in the NCS-R survey. These findings reflect risk for being in a relationship where there is physical violence, which is still important from both clinical and prevention perspectives. Further research is needed to understand the unique role psychiatric disorders play in violence victimization compared to violence perpetration. Despite these limitations, the strength and breadth of measurement for both psychiatric disorders and childhood adversities, the adjustment for a diverse array of childhood adversities, and the nationally representative sample allow us to make well supported conclusions about the risk for physical violence in dating relationships among adolescents with early onset psychiatric disorders.
This study adds to a growing body of research that considers the role of psychiatric disorders as potentially modifiable risk factors for TDV. Increased efforts to identify and treat early onset psychiatric disorders among youth, substance use and ADHD in particular, should also include assisting this group of vulnerable youth with healthy relationships skills building and related TDV prevention strategies.
